Beta-adrenergic-dependent and -independent actions of naloxone on perfusion during endotoxin shock.
Naloxone, an opioid antagonist, has been shown to improve cardiovascular status during endotoxin shock, including splanchnic perfusion. Enhancement of adrenergic action has been implicated as a physiological path by which naloxone effects changes in cardiac function during endotoxin shock, but the mechanism for changes in various splanchnic vascular beds has not been examined. In this study, we examined the role of beta-adrenergic actions in cardiovascular performance and the splanchnic perfusion changes caused by naloxone during endotoxin shock. Rats were instrumented with catheters in the tail artery, left cardiac ventricle, and jugular vein. Twenty-four hours later, rats received saline or endotoxin (2 mg/kg) challenge intravenously over 30 min, followed at 40 min by i.v. naloxone (or saline) treatment (4 mg/kg + 2 mg/kg.hr) in the presence or absence of propranolol (1 mg/kg + 1 mg/kg.hr). Radiolabelled microspheres were used to determine cardiac outputs and blood flows at 0, 30, 60, and 120 min after beginning endotoxin infusion. Blood pressure was not affected by endotoxin challenge, but cardiac output and most organ blood flows fell over time. beta-Adrenergic blockade did not alter this response. Naloxone improved cardiac output and blood flow to the stomach, small intestine, colon, and spleen but not to other splanchnic organs. Naloxone also increased renal and coronary blood flows. The improvements in cardiac output with naloxone were ablated in the presence of propranolol, as were the increases in gastric, colonic, splenic, coronary, and renal blood flows. However, the beneficial effect of naloxone on small bowel blood flow was not diminished by blockage of beta receptors. These results suggest that the effects of opioid antagonism are mediated, in part, by enhancing endogenous beta-adrenergic actions in vivo. Improvements in the splanchnic circulation are selectively altered by naloxone during endotoxin shock, some independent of beta-adrenergic actions. Understanding this phenomenon can lead to the appropriate use of opioid antagonism, should it prove clinically useful in the treatment of septic shock.